Functions of wood production in forestry are historically determined by felling possibilities of forest resources. Revenues from timber sales create a financial space for silvicultural operations thus providing for management continuity. These determinations have however recently shown a rather negative trend of development due to the development of timber prices on the one hand and due to increasing inputs on the other hand, last but not least also due to the projections of near-natural forest management methods and increasing area under special management regimes. In their synergy, all these factors lead to economic impacts reflected not only in the profit of forest owners but also in economic results of other entities. The paper presents an analysis into the trends of forest management primary economic variables in the Czech Republic in the period from 1998-2004.
JOURNAL OF FOREST SCIENCE, 53, 2007 (3): 119-128 Forest production has recently become an important factor of the socio-economic development of society and there are ever greater expectations that the forest will also meet a certain standard with respect to multi-purpose management. However, to simultaneously meet all requirements and demands imposed on the forests depends to a certain extent on the creation of profit from timber sales (according to 2001 Report on the Condition of Forests and Forestry in the Czech Republic).
In general, wood-producing functions express a maximum achievable production volume at the effective use of available production factors -resources. The investigation of production functions is one of the basic tasks of economics as a scientific discipline, namely of its application -i.e. economics at national, sectoral and corporate levels.
In the conditions of forestry the wood-producing function [The division of forest functions into woodproducing and non-wood-producing functions is laid down in § 2 of the Forest Act currently in force. The Forest Act also contains the specification of forest functions expressed by means of the forest categorization ( § 7, § 8) which classifies forests according to their prevailing functions into the categories of protection forests, special-purpose forests and commercial forests.] is historically determined by felling possibilities of forest resources with the achieved revenues from timber sales having demarcated from time immemorial in a complementary way the space for the implementation of silvicultural operations and hence the forest future. However, the two determinations have recently developed dynamically and adversely affected each other -both with respect to the development of commercial forest production and in terms of the implementation of the strategy of sustainable life and application of principles of near-natural forest management methods (Kupčák 2005) .
According to Bartuněk (1994) , the production of forestry is a complex of produced and assured utility values, i.e. products and services; the term however includes also non-productive services ensuring nonwood-producing functions of the forest. The reason Supported by the Czech Science Foundation, Project No. QF 3233.
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Faculty of Forestry and Wood Technology, Mendel University of Agriculture and Forestry Brno, Brno, Czech Republic is that the two activities mostly cannot be matter-offactly and in terms of values properly distinguished, and for the non-wood-producing functions of the forest also due to the fact that they are provided to their users (community) by forestry free of charge. Costs of their reproduction are included at a decisive measure in the costs of material production (mainly timber production) with the exception of state participation in the process of reallocation (e.g. in the form of subsidies and supports to forest owners).
The issue of assessing the wood-producing and non-wood-producing significance of the forest for the society is very complicated not only due to the fact that the forest itself is a complex object with many-sided effects for the society but also because the forest and the system of its utility values have continually developed along with the development of society's needs. Thus the expression of the social significance of forest functions becomes a socioeconomic category and as such a component part of social sciences, namely economic and sociological disciplines (Šišák et al. 2003) .
Apart from the forest production "for the owner", timber production has a broader economic and sociological context that may reach as far as the framework of raw-material policy of national economy (including energy policy).
In the Czech Republic forestry belongs to the sector of the Ministry of Agriculture (MZe ČR, 16,000 Section of Forestry and Water Management, 16, 200 Department of Forestry). According to the status ranking of industries and their economic activities (NACE) it belongs to Section A Agriculture, game management, forestry; Sub-section 02 -Forestry and related activities. The position of forestry within the national economy is expressed by means of macroeconomic indicators the most important of which are indicators of the creation of gross national product (GNP) and forestry's share in it, more recently the share of the industry in the value added, indicators of employment and wages, etc.
The share of forestry in the creation of GNP in the Czech Republic is based on the natural conditions, economic measures in forestry and on the country's industrial potential. The main reason for a relatively low share (0.6-0.7%) and hence low quantified benefits of forestry for national economy consists in the hitherto unresolved issue of appraisal of the above-mentioned non-wood-producing, allsociety forest functions and their ranking in the economic environment. The potential significance of forestry for the national economy is increasing by virtue of the supplier of ecological raw material from the renewable natural resource -timber, both for manufacturing industries (wood-processing industry, paper and pulp industry) and as a source of energy. The interconnection of forestry with rural development acquires an ever greater socioeconomic significance within the European Union while to meet all social demands and requirements imposed on the forests in fact depends only on timber felling and sales.
Increment and allowable cut are the determinant production variables in forestry. Increment, as a dynamic indicator, is to express the change of growth variables within the function of growth. Productivity of forests (and also for a comparison with felling possibilities) is most frequently expressed by total mean increment. Allowable cut is to express the resulting volume of timber that can be extracted from the forest in the given period of time with respect to the sustainability and continuity of felling and taking into account the current division of forests, namely into age categories.
Regarding the supranational significance of forests there are new ecological approaches applied in using their produce e.g. by means of forest certification but also through the certification of linked manufacturing industries -consumer chains, which however induces further costs.
The outlined circumstances clearly show an urgent need to analyze production functions of foreststheir hitherto development and prediction of future prospects. In these intentions the paper will discuss some dynamic series of forest production and their trends including official production characteristics of timber felling and forest regeneration, being particularly focused on the analysis of hierarchy and trends of primary economic variables.
METHODOLOGY
Disposition of data
Data on Czech forestry are based on statistical surveys guaranteed by the Czech Statistical Office; some data are provided by Ministry of Agriculture of the Czech Republic (e.g. by means of annual income statements -statement Forest (MZe) 1-01). Although it is a complex data set, in fact it is the only official set of data on forestry, composed of regular reports on the situation of forests and forestry in the Czech Republic for the respective years (systematically since 1996) -so called "Green Reports".
Primary characteristics analyzed in this paper were taken over from the above database of reports on the situation of forests and forestry in the Czech Republic in order to be further studied in ordered time and dynamic series according to the character of variables.
Dynamic (time) series
So called dynamic (time) series are useful statistical procedures by means of which it is possible to study mass phenomena in time. They are also essentially important for the analysis of causes that affected these phenomena and influenced their behaviour in the past, being no less important for predicting their future development.
The time series is the ordering of observations of a certain indicator in time -according to the character and time sequence of the studied variable (feature) and interval. According to Seger (1988) , it is possible to consider three primary types of time series: interval indicators, momentary indicators, derived characteristics.
Trend and mean coefficient of growth are basic indicators to express the development of time series. The trend is to express the course of the variable (indicator) and the basic procedure to detect a trend is an analytical adjustment of time series, i.e. a substitution of actual data with a series of theoretically calculated data or by the replacement of actual data with a mathematic function. In most cases, the adjustment is made by means of a linear function, and by means of an exponential, logistic, cyclic, etc. function if the course is of non-linear character.
The time series adjustment by means of linear function can be elementarily expressed by the following relation:
( 1) the exponential trend will be
where:
and in the case of mass phenomena
where: y i -fitted values for the i-th time period, a -constant equal to the mean of fitted values, b -constant specifying the mean change (increment, drop) for the time period, t i -time variable for the i-th time period with Σ t i = 0, y i -to-be-fitted values, n -number of time periods.
Measures of the dynamics of studied phenomena can be tested by means of elementary indicators -absolute increment (including mean and relative increments), mean coefficient of growth, etc. Mean coefficient of growth (k) is in principle constructed as the n -1 root of the series marginal links, or of the trend (marginal links of fitted time series -k´), where
or more precisely
Analyses were done of selected technical indicators of the production such as timber felling (total felling, of this conifers, broadleaved species, felling intensity) and forest regeneration (total, of this natural, artificial regeneration). Economic indicators of particular focus were as follows:
-Mean cost of silvicultural operations (including forest regeneration, tending of forest plantations, juvenile thinnings, forest protection); -Mean cost of logging operations (timber felling, skidding, haulage, repair and maintenance of forest roads); -Revenues from timber sales in the Czech Republic at current costs including average supply costs of selected raw timber assortments to domestic customers; -Trading income of forest owners (also in the classification according to the respective categories of owners); -Trading income of business entities engaged in forestry according to selected activities.
The basic reference period of analyses was constructed for 5 years (2000) (2001) (2002) (2003) (2004) , in economic indicators for 7 years (1998) (1999) (2000) (2001) (2002) (2003) (2004) . Longer time frameworks are presented in some series of indicators for a better interpretation (namely with respect to the long-term character of forest activities).
The pivotal informative value of analyses follows from the tables and diagrams constructed by means of standard software products.
RESULTS
General production characteristics of Czech forestry
Primary indicators of forest condition that in a way predict the forestry size and the intensity of management measures are: forest coverage and development of forest land area, species composition and age structure of the forests including their categorization. Production indicators proper are development of timber supplies and increments, and consequently regeneration felling and forest regeneration including silvicultural operations as a whole.
The species composition of Czech forests is dominated by conifers -75.5% (of this Norway spruce 53.2%, pine 17.3%) with the broadleaved species proportion of 23.4% (of this oak 6.5% and beech 6.5%).
The current categorization of Czech forests is as follows: commercial forests -75.4%, protection forests -3.1%, special-purpose forests -21.6%.
Total timber supplies (timber volumes are reported as the mass of timber to the top of 7 cm outside bark, i.e. at a minimum diameter of 7 cm) amount approximately to 658 mil. 
Timber felling
In the whole post-war period, annual timber felling in the forestry of Czech Republic exhibited an increasing trend until the mid-1980s (13.91 mil./m 3 in 1985). During the restitution of forest properties in 1991-1992 it recorded a temporary decrease but since 1993 the felling volumes have constantly been increasing and recently exceeded 15 mil./m 3 . The proportion of coniferous timber ranges around 90% (of this spruce ca 75%).
Figures of timber felling, felling intensity and total mean increment per 1 ha forest stand area (CPP) are presented in Table 1 with the development of timber felling being illustrated in Fig. 1 .
The composition of extracted timber is dominated by roundwood assortments (ca 8 mil./m 3 ) and pulpwood (ca 4.5 mil./m 3 ). The remaining supplies consist of other utility timber products including chips and fuel wood. The percentage representation of assortments is as follows: coniferous wood mass: roundwood 54%, pulp 30%, chips 1% and other assortments 6%; deciduous wood mass: roundwood 43%, pulp 46%, other assortments 11%. The decisive assortment with an essential influence on the devel- opment of timber prices in the Czech Republic is roundwood (Rundholz).
Forest regeneration
The long-term development of forest regeneration according to individual regeneration methods is presented in Table 2 and Fig. 2 . In contrast to the abovementioned increasing felling volumes, the area of forest regeneration shows a decreasing trend despite the consideration of regeneration methods to be changed to the benefit of the shelterwood system and natural regeneration and the known problems of methodology in recording the natural regeneration (delay). 
Forest economics in the Czech Republic
Analyses into forest economics usually deal with the situation of forest owners and entrepreneurs in forestry, most frequently expressed by means of incurred -so called working costs by respective activities. However, income from operations (trading income) is the resulting and central economic variable at all times.
The structure and development of mean working costs in selected silvicultural operations are illustrated in Table 3 and Fig. 3 . Analogically, mean manufacturing costs according to selected felling operations are presented in Table 4 and Fig. 4 .
Although the unit costs grow, the costs of silvicultural operations show an evident continually decreasing trend in the indicator of total silvicultural operations per 1 ha of forest (Table 3) . Yields from timber sales -mean conversion into money show an evident influence of the development of prices culminating before 2,000 and significantly falling since that year with a corresponding decrease in profit per 1 m 3 of supplies (see Table 5 ). A more detailed view of revenues -mean prices according to assortments (including the weight of "price-forming" coniferous assortments) is shown in Table 6 .
Trading income of forest owners (without allowances for the forest management) is shown in Table 7. Financial results of the management of business entities in forestry are presented in Table 8 . The development of trading incomes is also illustrated in Figs. 5 and 6.
The above figures show that the average income of forest owners from their operations recorded a considerable and continual decrease in the period from 1998 to 2004 (Table 7) . Similarly, the financial outcome from the operations of business entities in forestry showed a decreasing trend, namely in the income from forest operations (Table 8) .
DISCUSSION
Expecting the forest to fulfil multiple functions for the society, its production has recently become an ever more discussed factor of socio-economic character. However, the concurrent fulfilment of all roles and requirements imposed on the forests by the society unambiguously depends on the creation of profit from timber sales.
Economic preconditions for the regular and continual fulfilment of forest functions were analyzed by Bluďovský (1996) , who among other things forecasted an expected growth of costs at a simultaneous stagnation of revenues from timber sales and possible economic consequences for Czech forestry already in the early 1990s.
Although the economy of forest industries is formally based on the above-mentioned status ranking of industries and their economic activities, it is an essential fact that the economy is built-up by concrete economic agents -forest owners together with business entities engaged in forestry (taking into account the nature of the transformation of Czech forestry after 1990). Therefore it can be claimed to a certain extent that the economy of forestry as a whole is formed by a set of "corporate economies".
Statistical surveys and green reports are sources of highly aggregated national data on forestry (and the only official sources at the same time) that may however significantly differ already at a regional level (not taking into consideration the statistical informative weight of data which is among other things affected also by the choice of respondents). Thus, there is a long-term lack of systematic data analyses in Czech forestry by means of which it would be possible to study the above-mentioned corporate economies -also for other purposes, similar to for example the FADN [FADN (Farm Accountancy Data Network) -a system of data collection that is used as a primary source of comparable data on trading income and economic situation of agricultural enterprises in the EU member countries (in the Czech Republic the survey was introduced already in 1995; in 2003, the FADN CZ network included 1,600 agricultural enterprises, of which 599 legal entities and 1,001 natural persons.)] accountancy data network in agriculture.
The share of forestry in GNP creation follows from the country's natural conditions and industrial potential. The main reason for the existing relatively low share and hence benefits for national economy consists in the so far unresolved issue of economic conception of non-wood-producing forest functions which are in fact funded by forestry -i.e. which represent a component part of the economic environment but only on the part of costs. Concurrently with the significance of these forest functions it is also the importance of forestry for national economy as a supplier of timber as an environment-friendly raw material and renewable resource both to manufacturing industries (namely wood-working and paper & pulp industry) and for energy purposes. In this respect, the problematics of discussion have arised questions of utilization of wood, in particular the degree of economic value added at inland processing. The Czech timber industry exhibits an essential concentration with the dominant role in the market improvement of domestic raw timber being played by only a few corporations with available modern capacities thanks to a strong participation of foreign capital. Their activities have however been focused so far mostly on semi-products with a high proportion of raw material and low value added (sawn timber, pulp), especially with an aim of their export to investor countries or re-export to the third countries.
According to Bluďovský (2003) , annual Czech exports of raw timber, sawn timber and pulp amount to about 3 mil./m 3 , 1.5 mil./m 3 and 250 thousand tons, respectively. The amounts of exported sawn timber and pulp roughly correspond to about 2.7 mil./m 3 and 1.3 mil./m 3 of raw timber, resp. Notwithstanding a certain simplification of the above calculation it can be stated that about a half of the annual raw timber production is currently exported from the Czech Republic as unprocessed and as relatively low-worked wood and paper semi-products.
Total round timber and sawn timber produced in 2004 was exported in the same year at 23% (in 1995-2003 at 11-20%) and 41%, respectively.
The situation of Czech forestry is complicated by the fact that the use of production potentials of the forest and forest wood-producing functions is to be further restricted in future. For example, in connection with the application of Act No. 114/1992 on Nature Conservation and Landscape Protection -by declaring the Natura 2000 areas from 2004, with no regard of the declared compensations of forest owner claims (see § 58). And it is not only the depreciation of actual yield from the forest that is concerned but also the frequently neglected detriment from the unused potential and production capacities of the character of "opportunity costs".
It can be deduced in general terms that an ever greater part of the Czech forestry gradually becomes more and more dependent on budgetary resources, which may in principle result in the extinct substantiation of its existence as a branch of national economy. Not that the subject of forestry would extinct, but it may become a matter of budgeting similarly like for example the administration of national parks, including the aspects of national economy arising therefrom (naturally provided that the budgetary resources would be available). All this with a certain ecological paradox that the production of environment-friendly raw material -timber would be substituted by a certainly less environment-friendly produce of national economy.
CONCLUSION
Conclusions to be drawn from the above analyzed data on Czech forestry and their trends in the framework of dynamic series for 1998-2004 are as follows: -Volume of timber felling increases, -Reported regeneration area decreases, -Unit costs of silvicultural and logging operations exhibit a relatively stagnating level, -Mean conversion of timber and profit from 1 m 3 of supplies decreases, -Income from the operations of forest owners and business entities per 1 ha of forest decreases. The above facts indicate at the first glance that Czech forestry apparently faces economic problems.
How and to what extent it is going to be the matter of objective impacts and what would be the result of "management" (including supranational impacts) is however a merit of the question and a subject of further necessary research.
These deductions are however opposed by the disposition, structure and prospects of using the renewable resources (as one of the prerequisites of sustainable life strategy), including the adopted concepts and strategies or development programmes (not only in the field of forestry but also in agriculture, landscape management, environment components, rural development, etc.) -see e.g. the Proposal of the National Energy Concept of the Czech Republic, in connection with the development and tendencies of using the wood raw material for energy purposes.
The most prominent world and European forums on forests (e.g. Rio de Janeiro 1992; Helsinki 1993; Montreal 1993; Lisbon 1998; Johannesburg 2002; Vienna 2003, etc.) usually refer to three blocks of forest functions -ecological, economic and social -that are not distinguished in terms of their meaning (value), i.e. they are in a broader sense of equal importance. An emphasis is put on the concurrent sustainable provision of all these three blocks of functions, i.e. on the fact that the creation and provi-sion of these functions must be sustainable both in ecological, economic and social terms, which is in harmony with the global concept of the strategy of sustainable life (Šišák et al. 2004 ).
The paper is to bring attention to the existence and acceleration of actual economic aspects dominating the Czech forestry in the last 7 years and to related consequences, with deriving new impulses for a further study -not only within the framework of forest economic research but also to be taken into consideration in practical activities such as on the occasion of preparing a new forest law.
The very conclusion of this paper is to remind the 3 rd Ministerial Conference on the Protection of European Forests held in Lisbon 1998 to have stated in the L1 resolution, Part II (Future activities) that the signatory states undertake (in Item 9) to provide for a further research into social and economic aspects of sustainable forestry, particularly as far as the assessment of forest products and services is concerned with the aim to obtain reliable data for planning, decision-making and public dialogue.
